Abstract Although disparities in the burden of disease and illness experienced across major racial and ethnic groups in the USA is well known, little is known about subgroups, including the Hmong population. This review sought to determine the current state of health disparities related to health promotion and disease prevention among Hmong adults from 1975 to 2015. Seventy-one descriptive (qualitative, mixed methods, and quantitative) studies were reviewed. Most focused on two areas: (1) health status (mainly breast and cervical cancers) and (2) healthrelated behaviors. This literature review confirms the existence of health disparities related to health promotion and disease prevention in the Hmong adult population. Effective intervention relies on identifying these disparities. A possible explanation for these disparities is the lack of health data collected on subgroup populations, which include the Hmong adult population. More research and more comprehensive health policies at the organizational level are needed to allow data to be collected on subgroup populations in order to better understand the social determinants that place the Hmong people at risk.
Introduction
Despite the clear health goals set out in Healthy People 2020, disparities in the health status among racial and ethnic groups in the United States (USA) remain substantial [1] [2] [3] [4] [5] . Research has improved our understanding of where health disparities come from, facilitating better planning for addressing the needs of various populations. However, much of the research has focused on large (umbrella) racial and ethnic minority categories. For example, USA national studies, such as those conducted by the Centers for Disease Control and Prevention (CDC), National Center for Health Statistics (NCHS) [6] , and Behavioral Risk Factor Surveillance System (BRFSS) [7] defined the umbrella racial and ethnic minorities as Bwhite, black or African-American, American Indian or Alaskan Native, and Asian,^making racial and ethnic minority subgroups invisible.
National health research has been conducted with AsianAmericans as an aggregate group, or with the six larger AsianAmerican subgroup populations (Asian Indian, Chinese, Filipino, Japanese, Korean, and Vietnamese) at a disaggregate level [7] . However, there are many other sizable AsianAmerican groups in the USA-Pakistani (409,000), Cambodian (276,000), Hmong (260,000), Thai (237,000), Laotian (232), Taiwanese (230,000), Bangladeshi (147,000), and Burmese (100,000) [8] -who have not been disaggregated in national studies. These groups have different cultural backgrounds and vastly different histories, including differences in diet, cultural practices, health beliefs, education, socio-economic status, and geographical origins. Thus, Bdeterminants of health,^such as income and education, may vary considerably between and among each of these subgroups and could result in significant differences in health outcomes [9] . However, little is known about whether there are differences between the umbrella group and any of the subgroups or among the subgroups.
The few existing research studies of subgroups (Asian American) illustrate that aggregating data from multiple racial and ethnic minority subgroups can provide a misleading picture of individual subgroups [10] [11] [12] . For example, liver cancer has been shown to affect Asian and Pacific Islander subgroups [13] disproportionately, with mortality rates varying significantly across subgroups when examined separately. Liver cancer rates, for instance, are higher for the Vietnamese, Korean, and Filipino populations compared with other Asian subgroups and non-Hispanic whites [13] . This study's findings underline the need for disaggregating data on subgroup populations. Thus, to fully understand the patterns of disease and to target prevention and intervention effectively, differences among subgroup populations must be clearly established.
One of the least studied Asian-American subgroups is the Hmong. According to Bachrach et al., almost 40% of health outcomes are closely linked to social factors [14] . The Hmong population differs significantly from other Asian-American populations in many social factors, which may put them at risk for experiencing poorer health.
The Hmong
The Hmong people are an ethnic group that originated in southern China and later migrated to other parts of Asia. The Hmong in the USA are primarily from Laos and were recruited by the USA Central Intelligence Agency (CIA) to fight in the BSecret War^in Laos in 1965 [15] . The Secret War involved the USA CIA and the Hmong people in Laos. The role of the Hmong people was to fight the communists in Laos, preventing the North Vietnamese from coming through Laos to South Vietnam. The Secret War ended in 1975, after the Vietnam War ended. Many Hmong fled to refugee camps in Thailand, and subsequently migrated to the USA [15] . Currently, there are 260,073 Hmong living in the USA [16] . The Hmong people in the USA are concentrated in California, Minnesota, and Wisconsin [16] . Eighty-seven percent of Hmong in the USA speak English Bless than very well,^com-pared to 60% of all Asian Americans who speak English less than very well [17, 18] . Hmong have a median household income of $45,776, compared to $66,201 of all Asian Americans [19] . Additionally, only 24.9% of Hmong people have a high school education, compared to 85% of all Asian Americans [20] . This demographic profile, which includes social determinants of health, suggests that the Hmong population may bear a disproportionate burden of poor health.
A systematic literature review was conducted to fully understand the extent of the disproportionate burden of disease that the Hmong population experiences and to examine the current state of health of Hmong adults living in the USA, focusing on health promotion and disease prevention. In particular, this systematic review summarized data on Hmong health in the USA and critiqued the approaches used to understand health within the Hmong population. This review is the first step in addressing Executive Order 13515, signed by President Obama in 2009, to seek data on health disparities and improve the health of Asian Americans [21] .
Methods
This systematic review was prepared using the Preferred Reporting Items for Systematic Reviews and MetaAnalyses (PRISMA) recommendations [22, 23] . This paper uses the National Institutes of Health (NIH) definition of health promotion and disease prevention to select the most appropriate articles for review. NIH defines health promotion and disease prevention research based on the following seven categories: (1) identifying modifiable risk and protective factors for diseases; (2) assessing risk (e.g., genetic susceptibility); (3) developing methods for screening and identifying markers for those at risk for onset or progression of asymptomatic diseases or high-risk behaviors; (4) developing and evaluating interventions to promote health for groups of individuals; (5) translating effective prevention strategies into practice; (6) conducting effectiveness studies related to the organization, management, financing, and adoption of prevention services and practices; and (7) conducting methodological and statistical procedures to assess risk and measure the effects of prevention strategies [24] . Using NIH's definition is appropriate because it is one of the federal agencies that funds and prioritizes this area of research.
Data Sources and Search Strategies
Articles were searched in the following databases: PubMed, Current Index to Nursing and Allied Health Literature (CINHAL), PsychInfo, SocINDEX, Medline, Health Source: Nursing/Academic Edition, Hmong Studies Journal, and gray literature, including Google Scholar, for articles published between 1975 and 2015. This time frame was selected because 1975 marks the beginning of the Hmong immigration to the USA [25] , and it allowed the researcher to gain a thorough historical understanding of research conducted on Hmong health since their arrival in the USA. Broader search terms, including BHmong,B health,^Bhealth promotion,^Bprevention,^Bscreening,Ô R Bcancer screening,^OR Bcardiovascular disease screening,^OR Bdiabetes screening,^OR Bhypertension screening,^were also used in the search databases. See Fig. 1 for a flow diagram of the article selection process.
Study Selection and Data Extraction
Articles were included if they met the following criteria: (1) focused on Hmong adults defined as 18 years and older; (2) were peer-reviewed English-language publications; (3) described research that was conducted in the USA; (4) were data-driven studies, including qualitative, quantitative, and mixed methods studies; and (5) focused on categories from the NIH's definitions of health promotion and disease prevention. Articles were excluded if they (1) focused on maternal/child health and mental health; (2) were review or commentary papers; (3) were from countries other than the USA; and (4) did not focus on Hmong adults. Maternal/child health and mental health were not examined in this study because there has already been a large number of studies that focus on Hmong mental health and maternal/child health; there is no existing literature review on Hmong adults in the USA. The author reviewed titles and abstracts using the inclusion criteria and the NIH definition of health promotion and disease prevention, as stated above [24] .
The review of literature revealed that the current research on health promotion and disease prevention on the adult Hmong population focuses on two research categories within the NIH definition: (1) identifying modifiable risk and protective factors for diseases and (2) assessing risk. The author independently read through the included articles and coded the articles deductively for the following: (a) author(s), (b) years, (c) study purpose, (d) design, (e) research area of focus, (f) sample size, (g) major findings, and (h) findings relevant to this review. All data were entered into a table to facilitate a cross article comparison. By comparing results from the articles, the author identified common themes across the articles. Two common themes were identified: (1) health status, which refers to research that describes differences in prevalence, risk, and mortality of diseases, and (2) health-related behavior, which refers to research that describes behaviors affecting an individual's personal health and other people's health, including health knowledge and attitudes. See Tables 1, 2 , and 3 for findings of reviewed studies.
After the tables and themes were created, the author worked with her research team, which comprised three doctoral students, a post-doctorate fellow, and her advisor, to review the tables and themes, specifically to determine whether the tables agree or disagree with the themes. Consensus was achieved when research group members agreed on the themes. When there was disagreement, the research team members discussed the rationale for their decisions and collaborated to create a new theme that was satisfactory to all members.
Quality Assessment
The author assessed the quality of each of the 71 articles included in this review. The quantitative studies were analyzed to determine quality of research methods, reliability and validity of measures, and relevance of findings to Hmong health promotion and disease prevention. The qualitative studies were reviewed using the consolidated criteria for reporting qualitative research (COREQ) checklist [97] .
Results

Study Characteristics
Of the 71 articles, 33 studies were conducted in California, 17 in Minnesota, 10 in Wisconsin, 1 in Michigan, 4 in Oregon, 3 in Washington, and 3 at an unspecified location. The study sample sizes were wide ranging from 4 to 217,738. The sample sizes across qualitative studies ranged from 5 to 292. In contrast, the sample sizes across quantitative studies ranged from 59 to 217,738. Of the 71 articles, 37 were quantitative, 27 were qualitative, and 7 were mixed methods. Of the 37 quantitative studies, 19 used surveys/questionnaires, 3 used screening studies, 6 used chart review, and 7 used cancer registries.
Health Status
Health status research described differences in health risks, prevalence, and disease mortality. Twenty-two studies addressed disease prevalence, incidence, risks, and mortality rates. Of the 22 studies, eight studies focused on disease prevalence using electronic health records; four studies focused on disease incidence using mainly registries; two studies focused on mortality rates using a combination of registries, serologic tests, chart reviews, and surveys; two studies focused on risk factors using surveys; and six studies focused on two or more areas including incidence, prevalence, and/or mortality using survey, registry, and screening exams.
Prevalence The nine studies of prevalence focused on the following: body mass, oral health, and stress (n = 1; [53] ), smoking (n = 2; [54, 66] ), hepatitis B virus (n = 4; [56] [57] [58] [59] ), gout (n = 1; [74] ), and diabetes studies (n = 2; [60] ). Of these nine studies, only seven compared disease prevalence in Hmong with other racial/ethnic groups. Hmong identified rice, chicken, beef, and eggs as the most frequently eaten items. Fruits and vegetables were also identified. (1) traditional food culture preservers (n = 20), (2) financially struggling health-conscious mothers (n = 11), and (3) mothers concerned about a parent-child generational gap (n = 4). There was no significant difference between these three groups. Mothers in group 1 reported enjoying cooking and eating Hmong food. They disagree that Hmong food are cheaper than American food. Mothers in group 2 reported a lack of financial assistance to acquire fruits and vegetables. These mothers were concerned about excessive snacking that may led to future health problems and strongly agreed that it is important to encourage physical activities among their children. Mothers in group 3 shared that there is a different food preference between them and their children (Hmong food versus American food). From the comparative studies of Hmong with other racial/ ethnic minority groups, there is some evidence that Hmong face worse health outcomes. For examples, Hmong have a high prevalence of hepatitis B virus, ranging from 3.41-16.7%, compared to the 0.15-1.27% documented for other Asians, Caucasians, African Americans, Hispanics, and Native Americans [57] [58] [59] . Researchers reported that diabetes prevalence among Hmong was 11.3% compared to 6% of the non-Hispanic white population [60] . In a 2010 study, Wahedduddin and colleagues reported that the Hmong had a 31.5% incidence of tophaceous gout compared to 10.7% of Caucasians [74] .
With no comparison groups, one study reported that Hmong people have a high occurrence of hepatitis B virus infection [56] . Specifically, 17% (47 of 77) of Hmong patients aged 20 years and older were infected with the hepatitis B virus, and 48% (130 of 183) had developed immunity to the hepatitis B virus [56] . Similarly, from a survey of Hmong people, 20% of Hmong adults reported daily use of tobacco and approximately 40% reported ever using tobacco (Rooney and Choudhary [66] ). Constantine and colleagues [54] also reported that Hmong have the lowest rate of smoking compared to all Southeast Asian populations.
Incidence Two studies examined disease incidences, both focused on cancer [63, 64] . Only one study compared the disease incidence of the Hmong with other racial/ethnic minority groups [63] . Hmong in California have an age-adjusted incidence rate for cervical cancer of 50/100,000 compared to 30.1/ 100,000 for the Asian/other group; leukemia, of 10.7/100,000 compared to 9.98/100,000 for all Asian groups combined (e.g., Vietnamese, Laotian, Cambodian, or Asian/Other); stomach cancer, of 40/100,000 compared to 14.3/100,000 for all Asian groups combined; non-Hodgkin's lymphoma, of 17.6/100,000 compared to 9.8/100,000 for all Asian groups combined; nasopharyngeal cancer, of 15.6/100,000 compared to 0.72/100,000; and liver cancer, of 7.1/100,000 compared to 3.1/100,000 for all Asian groups combined [63] . Similarly, Ross and colleagues reported that there were significantly increased proportional incidence ratios (PIR) of nasopharyngeal (PIR 39.39), gastric (PIR 8.70), hepatic (PIR 8.08), and cervical (PIR 3.72) malignancies among Hmong in Minnesota [64] .
Mortality Rates Of the two mortality rate studies, one focused on cancer survival and the other focused solely on cancer mortality rates in comparison to Asian/Pacific Islander and non-Hispanic whites [67, 68] . Kwong and colleagues reported that Hmong have the worse survival rates (e.g., an average of 2 months for case-specific cancer) among Asian-American groups (e.g., Cambodian average of 6 months; Thai average of 4 months, and Korean and South Asian average of 7 months for cause-specific cancer) [67] . Hmong also experienced 1.3- 1.9 times higher mortality rates for some causes of death compared to non-Hispanic whites [68] .
Health Risks Three studies examined the risk for developing heart disease [71] and diabetes [72, 87] . Only two of these studies compared the risks to other racial/ethnic minority groups [71, 87] . Bates and colleagues reported that the Hmongs' heart disease risk is lower than that of other Southeast Asians because the Hmong have a lower mean cholesterol level compared to other Southeast Asians [71] . However, Her and Mundt reported that 41% of Hmong had abnormal blood glucose screening during their surveys, indicating an increased risk for developing diabetes [72] . In addition, Wu and colleagues reported that Hmong have the highest risk of diabetes compared to Chinese, Filipino, and Vietnamese in Michigan [87] .
Combination of Prevalence, Incidence, and/or Mortality Six studies focused on either prevalence or incidence and/or mortality together [55, 61, 62, 65, 69, 70] and one study focused on factors that affect prevalence of diabetes [73] . These six studies focused on cancer (n = 4; [61, 62, 68, 69] ), cardiovascular disease (n = 1; [55] ), and gout (n = 1; [65] ). All six studies compared the Hmong with other racial/ethnic minority groups. However, only one study [73] did not compare Hmong with other racial/ethnic groups. Cancer mortality rates are high for the Hmong compared to non-Hispanic whites and Asians/Pacific Islanders. For example, nasopharyngeal cancer mortality rates are 10.4 for Hmong compared to 0.2 and 1.7/100,000 for non-Hispanic whites and Asians/Pacific Islanders, respectively [61] . Hmong women experience cervical cancer incidence and mortality rates three to four times higher than Asians/Pacific Islanders and nonHispanic white women [62, 69] . Furthermore, Hmong are more likely to be diagnosed with cancer at a later stage [61, 69] .
In addition, gout incidence rates are higher among the Hmong population compared to the non-Hmong population. Portis and colleagues reported that of the 204 patient chart reviews they performed, 46% of Hmong had uric acid stone disease compared to 11% of non-Hmong patients [65] .
Health-Related Behavior
Health-related behavior refers to behaviors that affect an individual's personal health and other people's health, including health knowledge and attitudes. A total of 55 studies focused on health-related behaviors. Seven main content areas of health-related behaviors were studied among Hmong adults: (1) general health (n = 2); (2) screening behavior (n = 3); (3) disease treatment and management (n = 5); (4) physical activity, safety, eating habits, and health (n = 12); (5) structural factors (n = 2); (6) socio-cultural factors (n = 30); and (7) predictors of behaviors (n = 1).
General Healthcare Seeking Two studies on general healthcare seeking behaviors focused on the Hmong people's healthcare experiences and how these experiences influenced their healthcare seeking behaviors. Specifically, healthcare providers who were kind, caring, and had a positive attitude resulted in a positive experience for Hmong participants [27] . Some Hmong reported that when they felt they were treated differently by their provider during their health encounters, they were less willing to seek care [46] . Screening Behavior Four studies examined self-reported cancer screening rates among Hmong adults [76, 77, 84, 88] . These three studies were done using surveys without any comparison groups to other racial/ethnic minorities. The Hmong self-reported low screening rates, specifically for breast and cervical cancer [77, 84, 88] . Two California-based studies found that the proportion of Hmong women who reported ever having had a clinical breast exam ranged from 50% [84] to 73% [77] . In addition, the proportion of Hmong women in this study who had had a Pap test in the last 3 years ranged from 61% [76] to 67% [78] in comparison to 86% of Californian women overall. Yang and colleagues revealed the Hmong in their study reported not ever receiving a colorectal exam [88] . Only 30% had ever performed a breast self-exam, and only 15.8% had received a mammogram [88] . Fourteen additional studies of screening focused on socio-cultural factors related to screening behavior; this is reported in the below section.
Disease Treatment and Management With regard to disease treatment, researchers have mainly focused on cancer treatment. Hmong adults were less likely to receive cancer treatment compared to Asians/Pacific Islanders and non-Hispanic whites [61] . For example, over 97% of Hmong patients in California chose no treatment for nasopharyngeal cancer compared to only 25.6% of Asians/Pacific Islanders and 30.3% of non-Hispanic whites [61] . Similarly, one study in California reported that only 3% of Hmong received local surgical treatment, resection, or liver transplantation for hepatocellular carcinoma compared with 22% of Asian Americans [67] .
On the other hand, with regard to chronic disease management, researchers reported that medication compliance was an issue in managing chronic disease for Hmong adults. With no comparison group, one study conducted in California reported that over 50% of the 323 Hmong adults were non-compliant with their prescribed hypertension medications [86] . Another study reported that the Hmong prefer traditional Hmong remedies such as herbs, including plants and tree roots, to treat diabetes [40] . Grazier et al. reported that Hmong markets in Minnesota sold medications that were not approved by the FDA [92] .
Physical Activity, Safety, Eating Habits, and Health Of the 13 studies, nine studies examined eating practices [42, 43, 50, 82, 89, 90, 91, 93, 98] , two examined physical activity [32, 48] , and two safety and occupational health [38, 95] . These studies investigated how different factors influence health. Specifically, the studies were concerned with how food habits, food culture, acculturation, health [50, 91] , and environmental factors influence eating habits and body mass index (BMI), and how all these factors affect health [89, 90, 98] . In addition, one study examined ways to promote physical activity [48] .
Researchers found that acculturation and environmental factors limited the Hmong people's ability to engage in healthy behavior, documenting that Hmong generally perceived Hmong food as healthy and American food as not healthy [50] . However, acculturation and environmental change affected Hmong adults' eating habits [50, 90, 93, 98] . Specifically, the Hmong have transitioned from a foodinsecure environment to Ba more food-secure, obesogenic environment^that has negatively affected their eating and purchasing habits [50, 90] .
Furthermore, food-borne illness was new to the Hmong. Perez and colleagues reported that Hmong participants did not understand the direct relationship between bacteria and food-borne illnesses [42] .
In addition, one study of physical activity found that safety concerns and lack of public spaces for physical activities were significant barriers to maintaining good health for Hmong participants [48] . Furthermore, Hmong people reported a loss of health, healthy habits, and traditions through exposure to the American lifestyle, particularly the lack of physical activity and poor diet, resulting in the development of diabetes [32, 41, 43] .
Neitzel and colleagues reported that many Hmong continue farming in the USA [95] . Netizel and colleagues observed musculoskeletal hazards that may pose health problems for Hmong adults while doing farm work. These hazards included constant hand gripping and bending at the back and lifting <50 lb.
Structural Factors Two of the 55 studies reported that structural factors prevented the Hmong from participating in health-related behaviors. For example, Okunseri and colleagues reported lack of access to dental health [81] . Sugerman and colleagues reported Hmong had poor access to information, where most received their information from the radio [83] .
Socio-Cultural Factors Thirty of the 55 studies investigated factors that affected health-related behaviors of Hmong adults, including socio-cultural factors and predictors of behaviors. Because researchers reported similar findings across each content area with regard to socio-cultural factors, each factor was discussed separately.
Knowledge and Attitudes With regard to screening, four studies reported that Hmong adults had never heard of cancer or the causes of cancer and, consequently, did not understand the importance of screening [37, 85, 96, 99] . Furthermore, there was no word for Bcancer^in the Hmong language [26] .
Similarly, one study [94] reported that Hmong have low knowledge about hepatitis B transmission. In addition, there is a lack of a word for hepatitis B.
Schroepfer and colleagues used a nine-stage scale to assess the Wisconsin Hmong community's stages of readiness to address cancer. They reported that the Hmong people's stage of readiness to address cancer was Bvague awareness.^Many Hmong women expressed embarrassment about screening, as well as fear of dealing with the screening results [26, 37, 49, 77] . Thorburn and colleagues reported that over 50% of their participants were able to seek information about breast and cervical cancer screening from their peers, healthcare professionals, and the internet [47] . Similarly, Maxwell and colleagues revealed that only 45% of Hmong reported having ever heard of hepatitis B [79] .
With regard to chronic disease management, researchers reported that Hmong participants had no knowledge of diabetes [40, 52, 51, 100] or hypertension [86] , and when diagnosed, often believed they could be cured with traditional medicine and that chronic management was unnecessary. This often resulted in poor management [86] . One study reported that 38% of Hmong participants were unaware of the causes of osteoporosis, attributing it to fate, chance, or luck compared to 18% of Vietnamese participants with similar beliefs [80] . Similarly, the Hmong reported that they did not understand that kidney stone development was a chronic health problem [30] .
With regard to smoking, the Hmong reported a low level of awareness of resources for smoking cessation [34] . Moreover, there are gender and acculturation differences in smoking cessation [28] ; for example, women are more concerned about revealing their smoking status due to cultural prohibition. Smoking norms in the Hmong community also shifted after the war in Laos from being acceptable to being less acceptable [29] .
Cultural Practices and Beliefs Seven studies reported that the Hmong participants' cultural practices and beliefs were barriers to screening [26, 33, 37, 45, 49, 77, 99] . Cultural beliefs about the privacy of body parts and the common practice of women deferring to their husbands and children often prevented women from seeking breast and cervical cancer screening [37, 49] .
Cultural beliefs also influenced chronic disease management. Wong and colleagues reported that Hmong participants believed hypertension was caused by Bbad blood^ [86] and that diabetes was caused by a change in weather and environment, as well as stress [31, 52] .
Cultural practices also influenced Hmong adults' treatment decisions and who they sought care from. For example, Culhane-Pera and Lee reported that Hmong patients prefer to use their herbal medicines instead of invasive urological procedures for kidney stones [30] . In addition, the Hmong continue to seek care from shamans for physical, emotional, and psychological complaints as well as health information before seeking care from a western care provider [35, 36, 44] .
Furthermore, culture also played an important role in promoting healthy aging. One study reported that the Hmong people's collectivist culture of positive family relationships, maintenance of group harmony, family interdependence, and filial piety played a role in promoting healthy aging for Hmong elders [39] .
Language Barrier Language was also a barrier identified in nine studies [26, 33, 36, 37, 75, 81, 84, 96, 101] . Regarding language, women reported three types of barriers: (1) a lack of specific language for discussing cancer (i.e., there is no literal translation of the word Bcancer^in the Hmong language) and health screening; (2) hurtful experiences related to their status as English language learners; and (3) inaccessible or poorquality interpreters.
Predictors of Behaviors
One study examined predictors of perceived barriers to immunizations among parents of Hmong children in California [75] . Predictors of perceived barriers included (1) access to immunization; (2) concerns about vaccines; and (3) belief that immunization is not important. Researchers reported that the socio-economic position and the use of traditional health care (e.g., consulting with shamans and herbalists) were significant barriers for Hmong parents to immunize their children [75] .
Discussion
This systematic review provides a context for understanding the health status of the Hmong adult population in the USA. The review revealed evidence indicating that the Hmong adult population in the USA experiences significant and wideranging health disparities, specifically in the areas of cancer and hepatitis B compared to non-Hispanic whites and some Asian groups. This review also identified a variety of factors (e.g., no knowledge, cultural factors, and language barriers) that may contribute to health disparities among the Hmong adult population. This is the first systematic review to focus on Hmong health promotion and disease prevention in the USA.
The state with the largest Hmong population, California [16] , contributed the most research on the Hmong population, including health data. Specifically, cancer disease data from cancer registries in California may have greatly raised awareness among healthcare providers of prevalent cancers among Hmong adults in the USA. Perhaps this explains why there is a larger number studies focused on cancer.
Although health-related behavior received the most attention from researchers (55 of 71 studies), researchers have also focused on cancer prevention, in particular breast and cervical cancers, followed by diabetes. Again, this can be explained by the fact that the published studies on cancer incidence, prevalence, and mortality rates have lured researchers to focusing on cancer, including prevention and cancer screening behaviors, instead of other health outcomes such as hypertension management.
Cultural factors and language barriers were the most frequently mentioned barrier to seeking healthcare and managing chronic diseases in both the qualitative and the quantitative studies that were reviewed. These factors are consistent with the existing literature that cultural values, beliefs, and traditional health practices can influence healthcare utilization [102] [103] [104] [105] . Furthermore, this literature review showed that the Hmong have limited knowledge about Western health conditions, including cancer, diabetes, and hypertension, affecting their health behaviors. This finding is consistent with other racial/ethnic minority groups [106] [107] [108] and those with limited education [109] . Thus, the current level of knowledge affords opportunities for interventions to address cultural and language issues and to improve knowledge about health conditions, thereby reducing health disparities among the Hmong adult population.
On the other hand, current methods and research questions studied among the Hmong adult populations are still at the descriptive level and use cross-sectional designs. Thus, there is insufficient knowledge about the patterns and interactions of health problems, socio-cultural, and structural factors that influence health behaviors among the Hmong population. In addition, additional studies are needed comparing the Hmong population with other groups of racial/ethnic minorities to understand the extent of disparities between and across groups.
Of the 21 survey studies reviewed, none of them addressed issues related to illiteracy in the Hmong population. Only 13 studies reported using surveys translated into the Hmong language, bilingual Hmong research assistants, or conducting the survey face to face with participants. One study excluded individuals who could read or write in English or Hmong [75] . While excluding those who cannot read or write in English is a common inclusion criterion in survey research, this current, traditional methodology for the collection of data may not be culturally appropriate for Hmong adults because they have an oral culture with no written language [110] . Thus, researchers may end up aggregating subgroup populations because participants are either low literate or illiterate, preventing them from participating in surveys. More research focused on testing culturally and linguistically appropriate data collection methods are needed to increase inclusion of this population.
Implications for Applied Practice
This systematic review revealed that health registries and charts from the state and within health organizations have allowed researchers to disaggregate data to understand Hmong people's health. However, there is still an underlying problem of data collection-measures of race and ethnicity are not collected from all racial and ethnic groups, including subgroup populations, at all levels. This challenge has been recognized [11] , yet not much has been done to address it. Thus, it is important to reiterate the critical needs of healthcare systems in making data collection on race and ethnicity, including subgroups, a standard of practice and priority. For example, healthcare systems, including hospitals and public health departments, could collect data on race and ethnicity during admission for hospitalization or during enrollment in health programs. This will become crucial as big data advances and progresses, emphasizing the need for data to be collected at the clinical level.
At the national level, clinicians, researchers, and policy makers could aim to work together to change how data are collected and shared. Specifically, a culture of data sharing and common data collection standards between cancer registries, vital records, Medicare and Medicaid data, Behavioral Risk Factor Surveillance, and hospital discharge data is needed to understand the health disparities among and between racial and ethnic minorities, including subgroup populations.
Despite the data challenge, clinicians and researchers should make the effort to include illiterate (cannot read or write in their native language or English) populations in research, including survey research. In addition, care should also be tailored for such populations. Research has documented that individuals with low literacy have poor self-management skills and preventive behaviors [111] [112] [113] . They are therefore more likely to experience health disparities.
Limitations of this Literature Review
There are limitations to this research review. Because this paper only focused on the adult population, findings cannot be generalized to the entire Hmong population in the USA. Because the research used broad search terms: Bhealth,^Bhealth promotion,^Bhealth risks,^Bdisease prevalence,^Bscreening,^and Bdisease prevention,^some research related to health promotion and disease prevention may not have been included. In addition, because the NIH's definition of health promotion and disease prevention did not provide a specific definition for each domain, other relevant studies that may not fall under the NIH's definition may have been excluded. Furthermore, many of the quantitative studies, including the prevalence and incidence studies, came from the same data source (e.g., cancer registry). Thus, there may be a threat of validity to the review.
Conclusion
This systematic review confirms that the Hmong adult population experiences health disparities. Efforts are urgently needed to increase research and develop a deeper understanding of the health issues faced by the Hmong adult population and to develop culturally salient and linguistically responsive health interventions for them. Policies are also needed to allow data to be collected on subgroup populations. The inability to collect data and identify the Hmong population within large surveys will contribute to the widening gap of health disparities in subgroup racial and ethnic minority populations as they become invisible to policy makers, researchers, and funders.
